WAKE UP, STOP DREAMING
Reassessing Japan’s Reprocessing Program

Masafumi Takubo

Japan’s reprocessing program is proceeding at full speed, despite concerns about its
effects on international efforts to control nuclear proliferation. Testing of the Rokkasho
Reprocessing Plant using actual spent fuel started on March 31, 2006, and the goal for
commercial operation is February 2008. If started, Rokkasho will be the first commercial-
scale reprocessing plant in a nonnuclear weapon state, capable of separating 8 metric
tons (MT) of plutonium per year. If this occurs, under current plans the total amount of
plutonium possessed by Japan will grow from about 45 MT to about 80 MT by 2011, close
to the same amount of separated plutonium manufactured for the U.S. nuclear weapons
program. This paper discusses the history of efforts to build and operate Rokkasho and
whether there is any prospect for a change of direction. It argues that Rokkasho should
not open before a dialogue among stakeholders can be held on alternative means of
managing spent fuel, such as interim dry cask storage.
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Notwithstanding concerns about nuclear proliferation, the Japanese government’s latest
long-term nuclear power plan, adopted in October 2005, confirmed plans to reprocess
spent fuel from commercial power reactors. On November 16, 2006, Japan Nuclear Fuel,
Ltd. (JNFL) announced that it had started to produce plutonium at the Rokkasho
Reprocessing Plant in Aomori Prefecture, located at the northern tip of Honshu, Japan’s
main island. Active testing of the facility, which started on March 31, 2006, was scheduled
to encompass five stages over seventeen months and reprocess 430 metric tons (MT) of
actual spent fuel. Commercial operations are planned to begin in February 2008, with the
plant reaching its full annual reprocessing capacity of 800 MT of spent fuel per year in
2009.

Originally, Japan intended to use separated plutonium to fuel fast breeder reactors
(FBRs), which produce more plutonium than they consume. The FBR program stalled
following a December 1995 serious sodium leak and fire at the Monju prototype FBR,
located in Fukui Prefecture in western central Japan. The plan now is to mix plutonium
with depleted uranium to make mixed oxide (MOX) fuel for light water reactors (LWRs).
But this plan also has faced delays, leading to the accumulation of nearly 45 MT of
separated plutonium (38 MT overseas and 7 MT in Japan) as of the end of 2006.1

Rokkasho will be the first commercial-scale reprocessing plant in a non-nuclear
weapon state. With a maximum annual capacity of 800 MT of spent fuel, Rokkasho can
produce 8 MT of plutonium separated from fission byproducts each year, enough to make
1,000 Nagasaki-type bombs. Operating Rokkasho, which the Japanese government admits
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will be uneconomical, will make it harder to prevent other countries from using the
Rokkasho example as an excuse to construct similar facilities with the intention of
producing fuel for nuclear weapons.?

The following analysis examines the latest plans and characteristics of the Rokkasho
complex and the prefecture hosting it, discusses how this present situation came about,
and explores the prospect for a shift in direction.

Japan’s Nuclear Power Plans

The mission of the Japan Atomic Energy Commission (JAEC), established in 1956, is “to
plan, deliberate, and decide concerning basic policies or strategies for the promotion of
research, development, and utilization of nuclear energy, to adjust the activities of
administrative organizations concerned, to compile the budget for these organizations to
pursue the policies.”® To fulfill this mission, JAEC has published a “Long-Term Plan for
Research, Development, and Utilization of Nuclear Power” (hereafter referred to as the
Long-Term Plan) approximately every five years since 1956. The latest report, the
“Framework for Nuclear Energy Policy” (adopted in October 2005 by the Cabinet and
hereafter referred to as the Framework) decided on the basic goals of: (1) continuing to
meet at least 3040 percent of Japan’s electricity supply after 2030 with nuclear power
generation, (2) further promoting a closed nuclear fuel cycle, and (3) commercializing a
practical FBR around 2050. It set the timing of the start-up of the demonstration FBR (to
follow the Monju prototype FBR) around 2030.

On August 8, 2006, the Nuclear Power Subcommittee of the Resources and Energy
Advisory Council of the Ministry of Economy, Trade, and Industry (METI) adopted Japan'’s
Nuclear Energy National Plan. Although this document is supposed to develop concrete
plans for the goals put forth in the Framework, it actually advanced the timing of the
demonstration FBR by five years to 2025 and that of a commercial FBR to “before 2050.” It
also assumed a second private reprocessing plant would be built, while the Framework
merely said deliberations concerning the possibility of constructing a second reprocessing
plant should start around 2010. The plan assumes that the second commercial
reprocessing plant scheduled to start operation in 2045 (to coincide with the expected
end of operations at Rokkasho) will reprocess FBR spent fuel and LWR MOX spent fuel in
addition to ordinary LWR spent fuel.®

An October 31, 2006 report by a committee of the Ministry of Education, Culture,
Sports, Science, and Technology (MEXT), which is responsible for the research and
development of nuclear technology, further solidified the plans and advanced the
schedule.® The demonstration 750-megawatt-electric (MWe) FBR to follow the prototype
280-MWe Monju FBR (to be restarted in fiscal 2008) is scheduled to go online around 2025,
a commercial 1,500-MWe FBR around 2045, and operation of the second commercial
reprocessing plant around 2040. The LWRs would be replaced gradually by FBRs and,
around 2100, all Japan’s nuclear power (assumed to be 58 gigawatts electric) would be
supplied by FBRs.”

The plan for the final disposal of Japan’s high-level nuclear waste is also facing
difficulties. The Nuclear Waste Management Organization of Japan (NUMO) established
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plans in October 2000 (in accordance with the 2000 Designated Radioactive Waste Final
Disposal Act) to decide on the final disposal site for Japan’s high-level radioactive waste by
the latter half of the 2020s and to open it between 2033 and 2037. NUMO has been
soliciting applications from local communities since December 2002, with the goal of
deciding on candidate sites for further study around 2007. Some 10 local communities
have shown tentative interest, most probably in order to receive subsidies—¥210 million
(1.9 million) a year—for accepting just a paper study that lasts for two years. Because of
the slow progress, the figure was raised to ¥1 billion ($9 million) a year in April 2007, but
no sites have been chosen for the initial paper study. Thus, opening a site by the 2037
deadline seems unlikely.

The Rokkasho complex contains the following facilities:

The Rokkasho Reprocessing Plant. The plant includes a storage facility for the
product of reprocessing—the MOX powder of plutonium and uranium; a 3,000-MT
capacity spent fuel storage pool; a high-level waste vitrification plant (which made its first
products in November 2007 during plant testing); and a storage facility for the vitrified
high-level waste generated by the plant. Construction costs have soared from the ¥760
billion ($6.9 billion) estimate at the time of the 1989 construction application to ¥2.19
trillion ($19.9 billion).

High-Level Radioactive Waste Storage Center. This center is for storing waste
returned from overseas reprocessing plants; its 1,440-canister capacity, built at a cost of
¥80 billion ($730 million), will eventually increase to 2,880 canisters. Since 1995, 1,310
canisters have been brought back from France, with the twelfth and final shipment
occurring in March 2007. Shipments of about 850 canisters from the United Kingdom have
been delayed due to technical problems there and will not begin until sometime in fiscal
2008 (April 2008—March 2009).

National Disposal Site for Low-Level Radioactive Waste. This disposal site is for
waste from Japan’s domestic nuclear power facilities, excluding waste from medical and
other facilities.

Uranium Enrichment Plant. This plant’'s operating capacity is currently 300-ton
separative work units (tSWU) per year (with five out of seven lines shut down), which will
increase to 1,500 tSWUs in 2020. Built at a cost of ¥250 billion ($2.3 billion), it fulfills 7
percent of Japan’s domestic needs.

MOX Fuel Fabrication Plant. The maximum processing capacity of this facility will
be 130 MT per year. Although construction did not begin as scheduled in October 2007,
the planned startup date of October 2012 has not been revised. (Japan's plutonium
currently stored in Europe is to be made into MOX fuel there before being shipped to
Japan.)

Four facilities of the International Thermonuclear Experimental Reactor project are
also planned for Rokkasho-mura village.

Aomori Prefecture’s Dependence on Nuclear Facilities

Aomori Prefecture, with a population of around 1.5 million, ranked second-to-last in per
capita income among the nation’s 47 prefectures in 2004.2 Rokkasho-mura village in

73



74

MASAFUMI TAKUBO

Aomori Prefecture was selected for the nuclear fuel cycle complex primarily for one reason:
a large-scale, economic development project for the area had failed in the early 1980s. A
quasi-public corporation had bought nearly 53 square kilometers of land for its failed
project, and the development company was left with a huge debt. Consequently, the
nuclear fuel cycle project appeared to promise economic salvation for the region. The
Federation of Electric Power Companies of Japan (FEPC) officially asked Aomori Prefecture
to accept the project in July 1984. Less than a year later, in April 1985—surprisingly fast
given the scale of the proposed project—then Governor Masaya Kitamura agreed to do so.

In addition to the Rokkasho complex, other nuclear facilities have also been sited in
Aomori Prefecture: the Higashidori Nuclear Power Plant Site (with one unit operating and
three more to be built); the planned Ohma Nuclear Power Plant (an advanced boiling
water reactor with an output of 1,383 MWe), which could accommodate a full MOX core,
as opposed to the one-third core of MOX in current reactors; and the planned Interim
Spent Fuel Storage Facility in the city of Mutsu.

Aomori Prefecture is therefore heavily dependent on its nuclear facilities for income,
which comes in the form of both central government subsidies and prefectural taxes on
the facilities and the nuclear fuel brought into those facilities. The total amount of
subsidies received by Aomori Prefecture and its municipalities from the central
government under the 1974 so-called Three Laws on Power-Source Siting (the Electric
Power Development Taxation Law, the Special Budget Law for the Development of Electric
Power, and the Law for the Adjustment of Areas Adjacent to Power Generating Facilities),
from fiscal 1989 to fiscal 2004, was ¥190 billion ($1.7 billion), mostly related to the
Rokkasho complex.® Expected taxes on nuclear fuel and related material in the prefecture’s
fiscal 2005 budget amounted to ¥17.1 billion ($16 million), accounting for 14.5 percent of
its total tax income. The vast majority of this tax windfall, about 86 percent, came from the
Rokkasho nuclear fuel complex, mostly for spent fuel brought in at ¥23,800 per kilogram
(kg), or $216/kg.

The village of Rokkasho-mura, with a population of about 12,000, is even more
dependent on the fuel cycle complex. The village’s total income in its fiscal 2005 budget
was ¥12.22 billion ($111 million); of this, more than half—¥6.9 billion (563 million)—came
from village taxes. About 80 percent of the tax income was expected to come from the
property tax on nuclear fuel cycle-related facilities. Thanks to the nuclear complex,
Rokkasho-mura has a budget about twice that of villages of the same population in
Aomori, and its per capita income in 2005 was highest in the prefecture, as it had been for
several years. The cumulative special subsidies under the Three Laws on Power-Source
Siting totaled around ¥25 billion ($230 million) by the end of fiscal 2005, and were mainly
used for building cultural, recreation, and social welfare facilities—the operating costs of
which could become a huge burden in the future.

The Dream of Reprocessing

Japan once dreamed of FBRs as a limitless source of energy, producing more plutonium
than they consumed. Reprocessing plants, used to separate plutonium from spent fuel,
were envisaged as a necessary part of this cycle. But the “dream” of FBRs has proven far
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more difficult to realize than expected. Despite this, the reprocessing program has moved
forward—albeit behind schedule.

The first Long-Term Plan published by the JAEC in 1956 maintained that, “since the
breeder reactor is considered to be best suited for the national conditions of Japan from
mainly the standpoint of effective use of nuclear fuel resources, the goal shall be its
domestic production."10 The second Long-Term Plan (in 1961), however, found that “the
fast neutron breeder reactor, which was considered to be an essential factor in an
independent nuclear fuel cycle system, still has many technical difficulties as the research
and development proceeds,” and moved the expected commercialization of the FBR to
“the latter half of 1970s or later.” The 1961 plan also introduced the idea of MOX use in
LWRs, stating: “We will proceed with research and development concerning the use of
plutonium as a substitute for enriched uranium fuel.”"

Reprocessing was originally thought to produce a net financial gain. Years later the
proponents of reprocessing discovered that the opposite was true. A Ministry of
International Trade and Industry (MITI) advisory group explained the discovery as late as
December 2, 1981, as follows:

The present electricity generation accounting system is set up with the assumption that
the value of the recovered uranium and plutonium would cover the reprocessing cost.
The reprocessing is not regarded as part of costs in the calculation of the net price but
putin as an asset in the rate base calculation. However, since it has become clear that the
cost of reprocessing surpasses the value of recovered uranium and plutonium, the
continuation of the current procedure would lead to unfair burden sharing among
different generations of consumers of electricity.'?

The group recommended creating a special reserve fund within power companies
for the future cost of reprocessing, including for high-level waste vitrification, to be
collected as part of the electricity fee. This led to the establishment of an internal reserve
system in fiscal 1981, discussed below.

A Key Justification for Reprocessing

Arguing in favor of increasing the plutonium stockpile is difficult, so the lack of storage
space for spent fuel has been frequently cited as a key reason for the need to open a
reprocessing facility at Rokkasho. There is indeed a problematic dearth of spent fuel
storage space. At the end of September 2006, the total amount of spent fuel stored at
Japan’s nuclear power plants was 11,650 MT. Japan's total effective storage capacity is only
18,930 MT, meaning that the pools at some power plants will eventually fill up.'® Because
of this, the spent fuel pool constructed at the Rokkasho Reprocessing Plant, with a
capacity of 3,000 MT, is being eyed as extra storage space. The cumulative amount of
spent fuel received at the Rokkasho pool as of the end of October 2007 was 2,365 MT. If
the reprocessing plant fails to open, this pool too will eventually fill up. However, there is
still time to address the storage problem without operating the Rokkasho reprocessing
plant.'* According to an analysis by Tadahiro Katsuta and Tatsujiro Suzuki for the
International Panel on Fissile Materials, Japan has until around 2015 before its reactors
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start running out of storage space, even without considering the joint use of the Mutsu
interim storage facility by several power companies, or construction of additional off-site
interim storage facilities. If pools at power plant sites and the Mutsu facility are shared
among reactor operators according to need, Japan has enough storage space until around
2025.

From the beginning, Japan’s unrealistic nuclear fuel cycle aspirations have been at
odds with developing a prudent spent fuel storage policy. Once it became apparent that
the spent fuel had to be kept on- or off-site for a long period of time, the government and
the electric power companies made it difficult to secure the cooperation of the local
governments. Although the central government has the authority to give permission to
any changes at nuclear power plants, consent of the local governments is necessary, since
most agreements between local governments (prefectures and municipalities) and reactor
operators say that the local governments’ prior consent should be obtained when building
or modifying reactor facilities or related facilities. This applies to both the building and
modification of spent fuel storage facilities and MOX-use plans.

Nuclear power plants in Japan first faced a shortage of spent fuel storage space in
the 1990s. Operators tried various interim storage solutions, including adding dry cask
storage, re-racking (placing fuel rod assemblies closer together in spent fuel pools), jointly
using an existing storage pool for two or more reactors at one site, and constructing a new
joint-use pool. As a result, the Fukushima-1 Nuclear Power Plant of the Tokyo Electric
Power Company (TEPCO) now has a dry storage facility (completed in August 1995) and a
joint-use pool (completed in October 1997).

In February 1993, as part of the prior-consent process for the construction of the
joint-use pool, Fukushima Prefecture received a promise from the chief of the section in
charge of MITI's nuclear power policy that the amount of the spent fuel stored at the plant
would decrease after the start of the operation of a second private reprocessing plant,
scheduled in 2010 (at that time, Rokkasho was scheduled to open in 2000). Two months
later, based on this assurance, Fukushima Prefecture and the towns of Okuma and Futaba
gave their consent to build the joint-use storage pool. (Because the plan for the dry
storage facility discussed around the same time was to use an existing building, the
prefecture considered it unnecessary to go through the prior-consent process for this.) But
the 1994 Long-Term Plan shocked them. It stated: “concerning the second private
reprocessing plant, a decision will be made around 2010.”" Because discussions about the
1994 Long-Term Plan had been intense as early as September 1992, there were suspicions
in the prefecture that MITI might have known about the policy change when it offered
assurances on the timing for the ultimate removal of the spent fuel from the pool.

This bitter experience was followed by the December 1995 Monju FBR sodium-
coolant fire, caused by a simple error of the temperature sensors and compounded by
subsequent cover-up attempts by the company operating the reactor concerning the
video tapes and investigation of the accident scene. In January 1996, the governors of
Fukushima, Niigata, and Fukui Prefectures, which collectively host some 60 percent of the
reactors in Japan, released a proposal demanding that the central government “clarify
concretely the whole picture for the future of the plu-thermal [MOX use] plan and the
back-end measures, including accompanying problems, and show it to the related local
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governments.”'® In both cases, the government’s attitude and actions complicated its
plans for promoting the interim storage of spent fuel.

The dry cask storage facility of Fukushima-1 Power Plant is the nation’s first on-site
dry cask facility. A second was completed in 2001 at Tokai-2 Nuclear Power Plant. In March
2003, in relation to the spent fuel storage tax levied by the city of Kashiwazaki, Isami
Kojima, then vice president of FEPC (and current president of JNFL), while opposing the
tax, hinted at the possibility of FEPC accepting such a tax if the spent fuel was allowed to
be kept at power plant sites for a longer period of time as a solution to the urgent spent
fuel problem."” But this idea of on-site interim storage in exchange for a spent fuel tax has
led nowhere due to the distrust of local communities.

The planning council for the 2005 Long-Term Plan (the Framework), consisted of 32
members chosen by JAEC—including its five members, the presidents of TEPCO, FEPC, and
Japan Nuclear Cycle Development Institute—who compared the costs of four scenarios:
(1) reprocessing all spent fuel; (2) reprocessing some spent fuel; (3) direct, permanent
disposal of all spent fuel; and (4) temporary storage with a final decision to be made later.

Scenario 1 was found to be more expensive than Scenario 3: ¥5.2/kWh ($.05/kWh)
versus ¥4.5-4.7/kWh ($.041-5.042/kWh). The planning council dealt with this problematic
imbalance with some creative accounting, adding a “policy change cost” to Scenarios 3
and 4. In addition to a ¥0.2/kWh ($.002/kWh) charge covering the financial loss of the
private sector for its investment in Rokkasho, a ¥0.7-1.3/kWh ($.006-$.012/kWh) charge for
replacing nuclear power with fossil fuel plants was added. The result was ¥5.2/kWh versus
¥5.4-6.2/kWh ($.05-$.06/kWh) in favor of Scenario 1, making it appear that reprocessing of
all spent fuel was the most economical alternative.®

The Framework argues that it takes time for communities hosting nuclear power
plants to “understand the new policy of direct disposal and accept the temporal storage of
spent fuel at the site” and that “it is likely that the nuclear power plants that are currently
in operation will be forced to suspend operations, one after another, during this period
due to the delay of the removal of spent fuel.”' It assumes that these communities will
relinquish subsidies and tax income related to nuclear power plants, automatically
choosing to have the plants shut down. At the same time, it assumes that there will be
communities that will accept a final disposal site quickly and that the Rokkasho
reprocessing plant will run at the nominal capacity of 800 MT/year for 40 years.

Thus the Framework decided to follow the reprocessing path outlined in Scenario 1:
"Spent fuel will be reprocessed, within the available reprocessing capacity, for the time
being, and the surplus volume exceeding the capacity will be stored intermediately. Study
on the measures to be taken for spent fuel stored at such interim storage facilities and
spent MOX fuel from LWRs will start in around 2010.”%°

The Aomori Governor’s ““Threat”

Officials have exhibited a tendency to exaggerate the apparent lack of spent fuel storage
space in order to promote reprocessing. Kumao Kaneko, the first director of the Nuclear
Energy Division of the Ministry of Foreign Affairs, emphasized the problem of the shortage
of space in a 2005 article published in the Japanese magazine Energy. After discussing the
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ostensible reasons for reprocessing, such as reduction of waste volume, recycling of
plutonium to utilize limited resources, and plutonium as semi-domestic resource, Kaneko
goes on to explain the “real reason”:

Many of the nuclear power plants have the problem of spent fuel storage, with some
reaching the limit of the storage capacity. Thus there is a need to bring that spent fuel
into Rokkasho-mura village and reprocess it. If the operation of the plant is stopped, the
agreement between the central government and Aomori Prefecture becomes void and
the spent fuel that has already been brought into the plant must be returned to the
original power plants. Then nuclear power plants in Japan will be forced to shut down,
leading to an awful situation.?'

Kaneko was referring to the July 29, 1998 agreement between the prefecture,
village, and JNFL, with the FEPC as a witness. The agreement states: “In the case where it is
extremely difficult to ensure the execution of reprocessing, upon consultation between
Aomori Prefecture, Rokkasho-mura village, and JNFL, JNFL shall promptly take necessary
and appropriate measures including the removal of the spent nuclear fuel from the site.”?2
Although the agreement does not refer to an automatic return of spent fuel to the original
sites, proponents for reprocessing, including Japan Atomic Industrial Forum (JAIF), use it as
“proof” that there is no alternative but to operate the Rokkasho plant immediately. The
Aomori Prefectural Government from time to time cites the agreement when it demands,
as at a Framework planning meeting held on September 24, 2004, that all aspects of the
nuclear fuel cycle proceed smoothly.

This is, in fact, what Aomori Prefecture desperately needs—smooth progress of all
the plans and a smooth flow of income accompanying them. Each delay can mean a loss
of income for the prefecture. For example, the present delay in the active testing schedule
is expected to cause a loss of ¥14 billion (about $127 million) in tax revenue for fiscal 2008
for Aomori Prefecture and Rokkasho-mura combined because unless the reprocessing
plant passes a pre-use test before January 1, 2008, the plant cannot be considered an asset
for taxation purposes.”® Delays in the schedule for transporting spent nuclear fuel to the
facility, resulting from the April 18, 2007 revelation of JNFL's miscalculation of earthquake
resistance of some critical equipment, are expected to result in a decrease in prefectural
nuclear fuel tax income by ¥5 billion (about $45 million) from the initially anticipated ¥13.8
billion (about $125 million) for fiscal 2007.* Thus the Aomori governor's threat should be
seen as a carefully choreographed dance between the prefecture and the reprocessing
promoters to scare the critics of the reprocessing policy. While Aomori Prefecture does not
want to make the Rokkasho complex a de facto waste dump for spent fuel, reprocessing
would turn spent fuel into three different forms of waste: vitrified high-level waste,
transuranic waste, and low-level waste. Either way, Rokkasho will become an interim
storage site.

How the Government Has Promoted Reprocessing

Former JAIF Vice-Chairman Kazuhisa Mori, explaining the situation of the early 1960s, said
the electric power companies did not want to deal with reprocessing:
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While recognizing that spent fuel contained useful plutonium, electric power companies
were very reticent about daring the launch into reprocessing due to anticipated
complications in disposal of generated wastes, and the extreme difficulty of finding
suitable sites. The attitude was to wait and see what the U.S. would do and what the
international situation would look like. Just at that moment, the sales pitch of
reprocessing service came knocking at our door from the U.K. and France. The Japanese
electric power companies jumped on this. The reason for this was that there was a
requirement by the government to specify in the construction permit application where
the spent nuclear fuel was to be reprocessed. This was due to a “government policy”
which considered nuclear fuel recycle as an essential part of nuclear power with intent of
making nuclear power generators adopt a [future] recycle system. However, in terms of
procedure, it was necessary only to write down the “expected reprocessing site” onto the
application. In the meantime, talks had begun beneath the surface between the electric
power companies and government officials with the intent of making do with just the
reprocessing contracts with the U.K. and France.®®

Mori goes on to explain that the electric power companies considered the project to
construct the Tokai reprocessing plant as a nuisance. In 1967, the construction of the Tokai
reprocessing plant started (with an original planned capacity of 210 MT of spent fuel per
year), and the 1967 Long-Term Plan said that the commercial sector should build the next
plant by 1985 based on the principle of reprocessing spent nuclear fuel domestically.

In 1974, an executive member of an electric company explained the situation to
Tatusuo lbara, an industry journalist, as follows: “The electric companies did not want to
deal with the reprocessing plant on the private sector side. An official of the Science and
Technology Agency (STA) threatened to withhold permission for construction of nuclear
power plants if the electric power industry did not take on reprocessing.”2®

The STA was effectively responsible for authorizing construction of nuclear power
plants until 1977, when the responsibility was transferred to MITI. The applications around
this time all specified that the spent nuclear fuel would be reprocessed at the Tokai facility,
but it lacked the capacity to handle all the spent fuel generated by the reactors then under
construction. The STA did not like this situation, and forced the electric power companies
to announce the establishment of a committee to prepare for domestic reprocessing,
which they did on May 23, 1974.%’

When the electric power companies later tried to obtain funds from the Export-
Import Bank of Japan for the construction of the British Nuclear Fuels Ltd. (BNFL) Thermal
Oxide Reprocessing Plant, to be built at Sellafield in the United Kingdom for reprocessing
spent nuclear fuel from overseas, MITI said the funding from the bank would not be
provided if the electric companies gave up the idea of building a reprocessing plant in
Japan. Thus the electric companies were forced again to announce a “positive attitude”
concerning the construction of a domestic reprocessing plant, which they did on July 25,
1975. The law to privatize reprocessing was passed on June 1, 1979.

Ibara writes that it was STA bureaucrats, wielding authority over construction
permits, who made the electric power companies say that they wanted to build a
reprocessing plant. He declares that it could even be termed a distortion of history to say
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that “electric companies volunteered to do the reprocessing business,” stressing that one
should not be fooled by official explanations different from the actual decision-making
process carried out behind closed doors.?®

This game between bureaucrats and the electric power companies led to the
formation of a unique reprocessing company mostly owned by electric companies. Japan
Nuclear Fuel Service Limited was established on March 1, 1980, with the participation of
some 100 companies.”® It merged with Japan Nuclear Fuel Industry Limited to create
Japan Nuclear Fuel Limited in 1992. About 75 percent of JNFL is owned by nine electric
power companies and Japan Atomic Power Company (JAPC), with TEPCO leading the
group with about 21 percent.?® Thus, the electric power companies are both the owners
and the customers of the Rokkasho reprocessing plant. Other companies, seeing an
opportunity, decided to participate in the enterprise as well, but only on a smaller scale to
minimize the financial risk.3'

It is important to note that there is no law expressly requiring reprocessing. The law
regulating nuclear reactors simply requires submission of an application containing
information on “the method of spent fuel disposal” before permission can be granted for
construction. The law further stipulates that giving permission should not lead to
“hindrance of the execution of the planned development and use of nuclear power.”
Should reprocessing be a prerequisite for a construction permit? On November 1, 2004,
during the preparation of the Framework, the JAEC clarified the matter, stating that
because the government policy has been to proceed with reprocessing as expressed in the
Long-Term Plans, it is reasonable that the government confirm reprocessing plans of
would-be operators of nuclear power reactors before permission is given for construc-
tion.>?

However, in an interview on November 15, 2005, less than a month after the
publication of the Framework, JAEC Chairman Shunsuke Kondo stated that the
reprocessing path was chosen by the industry, seemingly deflecting responsibility from
himself and the JAEC:

Concerning reprocessing, although the Government has provided guidance, having
constructed the Tokai reprocessing plant, the operator [of Rokkasho] has designed and
promoted the project on the separate basis of its own thinking. Thus the Framework
expects the reprocessing project operator to keep in mind at any time that it is under risk
of bankruptcy, and conduct effective business, exercising entrepreneurial spirit, applying
effective business risk management.*

A Lost Opportunity

Although many observers thought that the 2005 Long-Term Plan would decide whether to
allow the operation of Rokkasho, Kondo explained in the summer of 2004 that the review
was not about this decision. Kondo argued that the reason some people tend to come to
the “far-fetched conclusion” that the Rokkasho reprocessing plant should be abandoned
was the coincidental timing of two things. “The reprocessing plant is about to start
operating,” he stated, and “the part of the reprocessing cost that was not allowed to be
dealt with in accounting procedures due to the low level of precision of the estimate has
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now become evident leading to the discussion of who is to bear it.” Kondo added, “Once
the private power companies have decided to operate a reprocessing enterprise, it's not
the role of the Atomic Energy Commission to tell them to stop it.”>*

The debate on the cost-bearing that Kondo mentioned was related to the move
toward liberalization and deregulation of the heavily regulated regional monopoly—based
electricity market. The third round of deregulation was scheduled to come into force in
2005. The issue was who would pay for the cost of reprocessing (and associated waste
disposal costs) of the spent fuel that had already been generated and was to be further
generated. This led to a debate about the wisdom of reprocessing itself, even within METI,
in 2002-2004.

Intragovernmental Debates

In 2002, when the debate on the deregulation of the electricity market was coming to a
conclusion, a high-ranking METI official reportedly asked a FEPC official about the
possibility of the electricity industry voluntarily declaring that it would give up the
operation of the Rokkasho reprocessing plant, since the cost of reprocessing would be a
hindrance to the liberalization process. The FEPC official declined to comment.®*

The internal debate is suspected as the cause of the July 2004 leak from inside METI
indicating that calculations had been made in 1994 and 1998 showing that reprocessing
would be more expensive than the once-through plan, in spite of Diet testimony by METI
officials in March 2004 that no such analysis had been done. Yet two months later, a
weekly magazine published by the Asahi Shimbun newspaper company reported on a
PowerPoint-type document that circulated in the spring and showed the high cost of
reprocessing; it was reportedly produced by somebody inside METI, possibly with the
approval of a senior official. The document called for a nationwide debate on the nuclear
fuel cycle3®

Who Pays for Reprocessing?

When passing the revision of the Electricity Utilities Industry Law in 2003, which addressed
the third round of deregulation, both houses of the Diet passed a resolution calling for the
establishment of a financial system by the end of fiscal 2004 to deal with the back end of
the nuclear fuel cycle.

While deliberations on the Framework were still underway, the “Law Concerning the
Establishment and Management of the Reserve for Reprocessing of Spent Fuel at Nuclear
Power Plants” was enacted on May 11, 2005. The law established a system to recover the
costs for reprocessing at the Rokkasho plant from ratepayers and went into force October
1, 2005.

As mentioned above, the electric companies had already set aside their own funds
for the construction and operation of Rokkasho. The ratepayers were paying into this fund
through a surcharge on their electricity bill. Under the new system, it became possible for
the electric power companies to charge customers a part of the cost not collected so far
(including that for decommissioning of Rokkasho) for the spent fuel that had already been
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generated. The new system only covers the spent fuel to be sent to the Rokkasho
reprocessing plant. The decision concerning the excess capacity of the Rokkasho plant was
to be made later.” A subcommittee of METI's Resource and Energy Advisory Council
agreed to allow power companies have reserve funds for a second privately operated
reprocessing plant starting with the fiscal year ending March 2007, a decision
subsequently ratified by METI.

Thus, the period of oscillation within the government seems to be over for now.
While the tone of the 2000 Long-Term Plan, published after the Monju accident, was weak
(for example, there were no target dates for FBR development), the Framework was more
assertive with the goal of introducing the commercial FBR set around 2050. As described
above, subsequent documents published by METI and MEXT moved up the schedule, and
the construction of a second reprocessing plant is now treated as a given. On October 5,
2006, at a meeting held in Aomori, Tadao Yanase, director of the Nuclear Energy Policy
Planning Division of METI, showed the government’s determination to promote
reprocessing, saying, “with nuclear power, things will not go forward unless the
government comes to the fore.” He stressed that “the Japanese energy policy switched
from the tendency of giving top priority to the liberalization and deregulation back to the
attitude of putting top priority on energy security. The government will show the direction
and make the first step.”3®

Will the Dream Become a Reality?

It remains to be seen whether industry and the public will follow the government’s lead
and help implement the plans for completing the nuclear fuel cycle. JAEC Chairman Kondo
explains the relationship between a second reprocessing plant and the introduction of the
commercial FBR as follows:

Assuming the operation period of the Rokkasho reprocessing plant is 40 years, there will
be a replacement time around 2050. ... If we are to build a reprocessing plant, it would
be common sense to build one that could also reprocess FBR spent fuel. ... We can
assume if it is confirmed that FBR is competitive by 2050, we can start the efforts for the
introduction of FBR including the nuclear fuel cycle. ... [Around that time] there will be a
window of opportunity for the introduction. If we cannot make it for this opportunity,
then the next one will probably be around 2080 or 2090.%°

These plans are more like an expression of desires. The promoters of the nuclear fuel
cycle hope that the closure of Rokkasho, the startup of a second private reprocessing
plant, and the introduction of the commercial FBR will all occur around the same time.
They also hope the introduction of the commercial FBR can come before the end of the
anticipated construction rush of LWRs for replacing Japan’s existing reactors, starting
around 2030.

However, the electric power companies do not seem too confident about the fate of
the demonstration FBR. According to Japan’s Nuclear Energy National Plan, “at the FBR
cycle demonstration stage, costs and risks equivalent to those associated with light water
reactor power generation will in principle be borne by the private sector, with the
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government bearing a substantial share of the further costs.” The reason is that “the risks
that electric power utilities can take are limited amid the electricity market deregulation,
and FBR technology is an extremely high-risk technology which still has a minimal record
of commercial performance worldwide.”*

The electric power companies might also now think twice about a second
commercial reprocessing plant, the full-scale discussion of which is scheduled to start
around 2010. Baku Nishio of the Citizens’ Nuclear Information Center (CNIC) says the
electric companies will consider the economics of reprocessing more seriously and notes
that the need for surveys and research concerning direct disposal of spent fuel is
mentioned for the first time in the Framework.*' Although the Nuclear Energy National
Plan suggests the government is willing to bear a substantial burden, the power
companies might still be hesitant. The financial fallout caused by the July 2007
earthquake damage to the Kashiwazaki-Kariwa plant (with seven reactors) may be an
important factor.

Two Possible Solutions

Japan’s reprocessing policy has led to the accumulation of a large amount of plutonium.
The inventory of spent fuel is also increasing, adding to the pressure for more
reprocessing. Let us now look at these two accumulation problems and the proposed
solutions: MOX fuel use in LWRs, and off-site interim storage of spent fuel.

Blending Excess Plutonium Into MOX Fuel

As mentioned earlier, the 1961 Long-Term Plan referred to “the use of plutonium as a
substitute for enriched uranium fuel.” This means consumption of surplus plutonium as
MOX fuel in LWRs in a so-called plu-thermal program (use of plutonium in thermal-neutron
reactors as opposed to fast-neutron breeder reactors).

In 1991, the Japanese government announced in “Concerning the Nuclear Fuel
Cycle in Japan,” a report published by the Nuclear Fuel Subcommittee of the JAEC, that it
would “not possess more plutonium than necessary in the implementation of the nuclear
fuel recycling program.”*? In December 1997, Japan reiterated the policy of not possessing
surplus plutonium in its Plutonium Utilization Plan of Japan, sent voluntarily to the
International Atomic Energy Agency (IAEA), saying: “The nuclear fuel cycle is promoted
based on the principle that plutonium beyond the amount required to implement the
program is not to be held, i.e. the principle of no surplus plutonium.”*

The supply and demand forecast in the 1991 nuclear fuel cycle report showed a
cumulative supply of 85 MT of plutonium for the period ending 2010 with a cumulative
demand of 82-93 MT over the same period, with no anticipated surplus of plutonium in
2010. It is interesting to note that based on the report’s forecast, the Rokkasho plant was
supposed to supply 50 MT, with the same amount to be consumed by use in LWRs. As
industry journalist Hiroshi Muto points out, if both these items had been eliminated, the
present situation would be simpler.**
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Although there have been delays on the supply side, too, the delays on the demand
side have turned out to be much more serious, with the result being the increase of
plutonium possessed by Japan from around 2 MT at the beginning of the 1990s to nearly
45 MT by the end of 2006. If Rokkasho starts operating as planned, this total amount is
expected to grow to 80 MT by 2011, close to the total amount of plutonium produced by
the U.S nuclear weapons program from 1944 to 1988.*

Because of the delay in FBR plans, in 1997 the Japanese government announced an
ambitious plan to start using plutonium as MOX fuel in 16-18 LWR reactors by 2010.
Masao Takuma, former JAIF vice-chairman, observed:

It was in 1997 that the Government decided to promote a nuclear fuel cycle with the
“plu-thermal” program at its center. Before that, | think the government was publicizing
the new reactors such as the fast breeder reactor as the “main” way to utilize plutonium
coming from reprocessing, and the plu-thermal in light water reactors as the
“secondary.” | think the Government made the judgment that the use of MOX fuel in
light water reactors will be central in terms of plutonium utilization because the fast
breeder reactor program was behind schedule and because a decision was made to
withdraw from the ATR (Advanced Thermal Reactor). Based on this [plu-thermal] decision
[of the Government], FEPC also announced the plu-thermal program of all the electric
power companies in February 1997.%

A flier put out in the name of the minister of METI, before the May 2001 referendum
held in the village of Kariwa on the proposed plu-thermal program at the Kashiwazaki-
Kariwa nuclear power plant, explained the need for the program:

Japan has declared internationally that it will not possess plutonium for purposes other
than use as fuel. Since Japan'’s use of plutonium for the time being will be mostly as fuel
in nuclear power plants, if the plu-thermal plan does not go forward and the use in
nuclear power plants does not proceed, it will become difficult to recycle spent nuclear
fuel. If recycling is not done, spent fuel could not be sent to the recycling facility
(Rokkasho-mura, Aomori Prefecture) from nuclear power plants. If spent fuel is to
continue to build up at the nuclear power plant sites, the storage facilities will be filled
up and spent fuel cannot be discharged and replaced with fresh fuel, which will cause
power plants to be shut down. ... If nuclear power plants generating one-third of
electricity of this country were to be shut down, there would be problems such as
electricity shortages.*’

It should be noted that the government says the purpose of the MOX use plan is to
allow the Rokkasho reprocessing plant to start operating and thus separate more
plutonium. Residents near the Kashiwazaki-Kariwa plant (and other nuclear power plants
with plu-thermal programs) were not asked by the government or the electric power
company whether they were willing instead to allow on-site interim storage of spent fuel.
Despite the government’s efforts, on May 27, 2001, Kariwa village residents voted 1,925 to
1,533 against the MOX use program.

Kaneko, the above-mentioned former Ministry of Foreign Affairs official, summarized
the situation in August 2005:
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Originally, it was the policy of Japan to consume plutonium as fuel for fast breeder
reactors. However, the FBR development program has been delayed greatly due to the
sodium leakage accident of the prototype FBR Monju (1995) and a commercial FBR is not
expected to be introduced until around 2050. In the meantime, plutonium will be mixed
with uranium and made into MOX fuel to be consumed in light water reactors (the so-
called “plu-thermal program”) and thus no “surplus plutonium” is supposed to arise. In
fact, the plu-thermal program is not proceeding as planned due to various reasons, such
as inability to obtain the consent of local governments. Therefore in reality it will not be
possible to avoid a situation where unused plutonium is accumulated.*®

The consent of local governments concerning MOX use plans has been difficult to
obtain due to, among other things, the disclosure in 1999 that quality control data had
been fabricated by BNFL for the MOX fuel to be used by the Kansai Electric Power
Company (KEPCO); the cover-up problems of TEPCO that surfaced in 2002 (falsification of
inspection records concerning cracks in reactor vessel shrouds and containment vessel
leakage rates); and an accident involving eleven casualties at a KEPCO reactor in 2004. The
power companies themselves have made it difficult to obtain local consent. Last July’s
severe earthquake damage to the Kashiwazaki-Kariwa nuclear power plant, including the
unit planned for MOX use, will be another obstacle. Only two reactors have obtained both
the license of the central government and the consent of local governments for MOX use:
Genkai-3 of Kyushu Electric Power Company in March 2006, and Ikata-3 of Shikoku Electric
Power Company in October 2006. It is expected to take four to five years from this stage of
approval to the loading of MOX fuel into these reactors.

Since 2006, in response to an August 2003 JAEC decision arising out of proliferation
concerns, the power companies have been required to announce before the beginning of
each fiscal year (which runs from April to March) how they intend to consume the
plutonium expected to be separated from their spent fuel at Rokkasho in that fiscal year.
The Framework states that the 2003 decision was made with the aim “to achieve further
transparency in the use of plutonium,” in the context of “the principle of not possessing
reserves of plutonium of which use is undetermined ... in order to improve both national
and international understanding and credibility regarding Japan’s strict adherence to the
peaceful use of plutonium.”*® The decision stipulates that the utilization plan should have
the amount, location, and time period of the utilization of plutonium to be separated that
year. But the actual plans only say that the plutonium to be separated at Rokkasho would
be consumed as MOX fuel in 2012 or later. This just means that the plutonium has to be
made into MOX fuel at the MOX fuel fabrication plant to be constructed next to Rokkasho,
which is supposed to start operation in 2012.

The only certain thing is that the consumption of the plutonium from Rokkasho
would not begin until the MOX plant starts operating. The plans do not mention the
schedule for the consumption of the plutonium stored in Europe. If the priority is placed
on the use of the plutonium stored in Europe, all the plutonium separated in the
Rokkasho plant will keep accumulating there until at least 2020, at a pace of 8 MT a
year.>® The MOX fuel for the two front-runner reactors is expected to be fabricated in
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Europe. Could the stated aim of the 2003 decision be achieved with this kind of
“utilization plan”?

Can MOX Help Reduce the Plutonium Stockpile?

The first step to the solution of the accumulation problem is to stop further separation of
plutonium. Setting aside the safety issues raised by the critics of MOX use plans, under the
present policy, the MOX use plan will not lead to a reduction of separated plutonium. As
mentioned above, the government says that the purpose of the MOX use plan is to start
Rokkasho and thus separate more plutonium. And the infrastructure created for MOX use
would be used to further justify more reprocessing. A better approach would be to halt
work at Rokkasho in order to first have a meaningful discussion on how best to deal with
the accumulated separated plutonium.

Conserving waste disposal space has often been cited as a major merit of
reprocessing. The Framework, for example, says:

Reprocessing by extracting and using uranium and plutonium contributes to the
reduction of the potential harm from high-level waste, the volume of HLW and the
necessary area of the disposal site. ... Furthermore, if the FBR and its fuel cycle system
become practical, it is possible to reduce the residual radioactivity of HLW over a long
period of time and drastically lower the environmental load of energy generated.”’

However, the high heat level of spent MOX fuel complicates things. Because of this
heat, more space will be required for either direct disposal of spent MOX fuel or disposal of
the vitrified high-level waste from reprocessing of spent MOX fuel compared to spent
uranium oxide fuel, and this would more than offset the space saved by the original
reprocessing. The July 2000 report of Jean-Michel Charpin et al., commissioned by French
Prime Minister Lionel Jospin, explains the special problems of spent MOX fuel as opposed
to ordinary spent uranium oxide (UOX) fuel: “The heat emitted by spent MOX is very much
greater on average than the heat emitted by spent UOX: this implies either placing the
MOX fuel in interim storage for a longer period prior to definitive disposal, or storing less
MOX in the same space. For the same cooling-off period, the space required to store MOX
is three times more than the one for UOX."*?

While the Framework talks about the day when the FBR and its fuel cycle system
might become practical, it remains a dream for now. Furthermore, if one really believes in
that dream, the most sensible thing would be to keep the spent fuel stored for the day
when the dream comes true. (The fact that that dream would be accompanied by the
circulation of large amounts of plutonium—a nightmare from a nonproliferation
perspective—is another matter.)

The failure of the MOX fuel use programs led to the need to address the problem of
accumulating plutonium. This is being done using the following two arguments:

1. At Rokkasho, plutonium and uranium are used to produce a MOX powder; since
it is extremely difficult to separate plutonium from MOX, the Rokkasho
reprocessing plant is proliferation resistant.
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2. Reactor-grade plutonium separated from spent fuel coming from LWRs is not
suitable for making nuclear weapons.

Both arguments have been thoroughly refuted by scientists outside Japan. Steve
Fetter, dean of the School of Public Policy at the University of Maryland, disagrees with the
first argument: “First, a mixture of uranium and plutonium oxides (MOX) is somewhat less
attractive for bomb-building purposes than pure plutonium oxide, but any group that can
build an implosion device can easily separate plutonium from MOX. The chemistry
involved is much simpler than reprocessing.”>*

It is also worth noting that the MOX product is much less dangerous to handle
because it has been separated from the lethal radioactive fission byproducts. As for the
second justification, “A Call on Japan to Strengthen the Non-Proliferation Treaty by
Indefinitely Postponing Operation of the Rokkasho Spent Fuel Reprocessing Plant,” signed
in 2005 by 28 U.S. nuclear experts, including nuclear weapon designers, states: “Despite
assertions to the contrary, terrorists could use civil plutonium to make potent nuclear
weapons with a destructive power equivalent to at least 1,000 MT of TNT.”** The
Hiroshima bomb was equivalent to about 16,000 MT (16 kilotons).

The Framework planning council and bureaucrats working with it also argued that
there is no difference between reprocessing and direct disposal in terms of proliferation.
As their unusual argument goes, the temptation for diversion of plutonium will increase
hundreds to tens of thousands of years after direct disposal because by that time,
radioactive decay of the most dangerous fission byproducts will render the fuel easier to
handle.>

Changing definitions is one way of justifying the accumulation of plutonium. Former
diplomat Kaneko, together with 46 volunteers of the Energy & Environment Email Forum,
which he set up, said in a statement published on June 11, 2004: “Since plutonium in stock
will be burned as fuel eventually, the purpose of use is clear, so it should not be regarded
as so-called surplus (excess) plutonium.”*® Another method is to turn the image of “a
problem country that is accumulating a large amount of separated plutonium” into that of
“the only exemplary country that is allowed to do so.” The Nuclear Energy National Plan
boasts that as a result of its cooperation with the IAEA on strict safeguards measures,
“Japan is the only country among the non-nuclear weapons states that has been allowed
internationally to possess a nuclear fuel cycle (reprocessing of spent fuel and uranium
enrichment) at a commercial scale,” as if everybody else was found suspicious and their
applications turned down.>”

Interim Storage As An Alternative to Reprocessing

The Long-Term Plan of 1987 finally pointed out the need for interim storage capacity. The
Japanese government made a decision in 1997 to have off-site interim storage capacity by
2010, and an amendment to the Nuclear Reactor Regulation Law in 1999 established a
system whereby companies can be licensed to operate such facilities. According to the
law, “interim storage” means “off-site (away-from-reactor) storage.”
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The annual amount of spent nuclear fuel coming out of Japan’s 55 nuclear power
reactors is about 1,000 MT and is expected to grow further. Even operating at full capacity,
the Rokkasho plant can only process 800 MT a year. Therefore the only way to keep
operating Japan’s nuclear power plants is to build interim storage facilities either on- or
off-site. In the past, whether intended or not, reprocessing plants in the United Kingdom
and France functioned as virtual interim storage facilities for Japan. A total of 7,100 MT of
Japanese spent fuel was sent to the United Kingdom and France, beginning in 1969 and
1978, respectively. Because Japan reached its contracted limit for fuel shipments in June
2001, this “storage method” is not available, at least for now.

The first off-site interim dry storage facility is to be built at Mutsu City in Aomori
Prefecture. The Recyclable Fuel Storage Co. (RFS), set up by TEPCO and JAPC, plans to start
operation of the facility in 2010 to store a total of 5,000 MT of spent fuel: 4,000 MT for
TEPCO, and 1,000 MT for JAPC.>®

One might think that the rapid construction of more interim storage sites would
eliminate the need to start up Rokkasho in order to conserve space for spent fuel storage.
Katsuta and Suzuki estimate that with an additional 30,000 MT of off-site capacity
(equivalent to six Mutsus), reprocessing can be postponed until approximately 2050.
The present idea of building off-site interim storage facilities, however, is based on the
assumption that Rokkasho will continue operations. Only the amount exceeding the
reprocessing capacity at Rokkasho is to be stored at interim storage sites, to
be reprocessed later at a second reprocessing plant.

Ironically, the construction of interim storage facilities can even lead to further
pressure for the construction of a second reprocessing plant. Right before signing the
agreement on the Mutsu interim storage facility on October 19, 2005, Aomori Prefecture
Governor Shingo Mitamura cited as one of the reasons for giving consent the assurance
obtained from the related ministers concerning the construction of a second reprocessing
plant and said, “It is vitally important that the reprocessing of all the spent fuel is the
premise for the interim storage program. The spent fuel should not be kept in Mutsu city
forever.”>® Thus, although the Framework says the deliberation on a second reprocessing
plant should start around 2010, government ministers have assured Aomori Prefecture
that a second reprocessing plant will be built. Of course, similar assurances were made to
Fukushima Prefecture before it approved construction of the joint-use spent fuel pool at
Fukushima-1 Nuclear Power Plant.

Time to Reassess the Current Policy

The operation of the Rokkasho reprocessing plant and preparations for a second
reprocessing plant should be stopped in order to first have a sincere dialogue with local
governments about the possibility of interim storage facilities, either on-site or off-site. All
involved parties should understand that reprocessing requires interim storage of high-
level waste. Thus, the choice for Japan today is between interim storage of spent fuel and
interim storage of high-level waste, assuming the continuing use of nuclear power to
generate electricity. Even if all the reactors were shut down tomorrow, the problem of how
to manage the accumulated spent fuel would not go away.
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To have a real dialogue or debate, a process different from the one taken by the
planning council for the Long-Term Plan will be necessary. Despite fanfare about the
debate on the reprocessing policy during the committee deliberation that produced the
Framework, the outcome could easily have been guessed from the fact that only a few out
of the thirty-two members were critical or skeptical about reprocessing when they were
selected by JAEC to be on the committee. Hideyuki Ban, co-director of CNIC, who was on
the committee, suggested at the first session of the committee that there should be a
system where one-third of the committee was chosen from those critical of the current
Long-Term Plan, one-third from those neutral, and one-third from those supporting it.°° A
forum along these lines should be formed to have a real debate—and independent
proliferation experts should be actively involved in the discussions.

Members of the Diet should also be more involved in the policy process and held
accountable for the decisions made concerning reprocessing. While Japan’s Communist
Party and the Social Democratic Party are opposed to reprocessing, there has not been
much discussion in the Diet, and thus not much reported by the media either, about the
proliferation aspect of the Rokkasho reprocessing plant. Taro Kono from the ruling Liberal
Democratic Party (LDP) says that the LDP supports the operation of the Rokkasho
reprocessing plant because it gets money from the electric power companies and that the
Democratic Party, the largest opposition party, also supports it because it is dependent on
the labor unions of the electric power companies.®’ But only a relatively small number
strongly support the current reprocessing policy.

Most Diet members do not seem to be interested in the debate about reprocessing.
Much of the money collected from ratepayers as a surcharge on the electricity bill under
the Three Laws on Power-Source Siting has been used for research and development on
reprocessing and FBRs. The Three Laws funds have been handled as a special account,
separate from the general account, and the energy technology development-related part
of the funds has been used mostly for nuclear fuel cycle programs, without much scrutiny
in the Diet. Diet members should get involved in the debate, understanding that it is not
merely a debate between supporters and opponents of nuclear power; it is fundamentally
about economics of nuclear power and the risks of proliferation.

Because of the lack of awareness in Japan about the implications of reprocessing on
nuclear proliferation, one might think that the only way to change the reprocessing policy
of Japan is through pressure from abroad. While the Bush administration’s renewed
interest in reprocessing seems to be giving hope to reprocessing proponents, a U.S. policy
change back to an anti-reprocessing stance might lead to pressure for a change in Japan
as well 52

On the other hand, the fear about possible pressure from the United States in the
future might have made the Rokkasho start-up plan go even faster than usual. Keiji Kanda,
professor emeritus at Kyoto University, a well-known proponent of reprocessing, said in an
interview for an industry paper on July 7, 2004, shortly before the last U.S. presidential
election: “If you hesitate too long [about starting the Rokkasho reprocessing plant], the
U.S. presidential election will be involved. If Mr. Kerry (from the Democratic Party) wins and
a Democratic administration emerges, the Rokkasho reprocessing plant might not be able
to even start uranium testing.”®*
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This uneasiness about U.S. pressure comes partly from the fact that the U.S. position
against reprocessing during the Ford and Carter administrations occurred right around the
time the Tokai reprocessing plant was getting ready for hot testing. Intense negotiations
between Japan and the United States in the end led to adoption of a process suggested
by the United States that produced MOX instead of pure plutonium dioxide at the plant.
The delays of the shipment of spent fuel to reprocessing facilities in Europe caused by the
U.S. policy coincided with a serious spent fuel storage problem at Fukushima-1 Nuclear
Power Plant.

Proponents of reprocessing and FBRs in Japan seem to have been hoping that the
Global Nuclear Energy Partnership (GNEP) initiative of the Bush administration would
alleviate criticism about the Japanese reprocessing policy. They are ignoring some
contradictions about Japan participating in GNEP, including the fact that the United States
wants to develop the advanced “burner” reactor that burns plutonium as quickly as
possible to avoid proliferation, while Japan has been working on a fast “breeder” reactor
that produces more plutonium than it consumes.®* The conclusion of a U.S. National
Research Council report, published in October 2007, should also be heeded:

The cost of the GNEP program is acknowledged by the [Department of Energy] not to be
commercially competitive under present circumstances. There is no economic justifica-
tion to go forward with this program at anything approaching commercial scale. DOE
claims that the GNEP is being implemented to save the United States nearly a decade in
time and a substantial amount of money. In view of the technical challenges involved,
the committee believes that the opposite will likely be true.®

Conclusion

In 1956 the Japanese government had a dream that the FBR would be introduced quickly.
In this dream, reprocessing spent fuel from LWRs was thought necessary to provide FBRs
with starter fuel. As the FBR's development was much slower than anticipated, the use of
plutonium as MOX fuel in LWRs has been promoted as a strategy to deal with a temporary
surplus of plutonium while sometimes touted as an efficient way of using the uranium
resources. But this has also faced problems. Thus, plutonium separated at reprocessing
plants has been accumulating without actual demand for it, triggering proliferation
concerns. Now the government and the electric power companies have published
notional MOX utilization plans to justify the operation of the Rokkasho reprocessing plant.
Since these plans are not convincing, the only remaining justification left for them for the
start-up of the plant is the lack of spent fuel storage space caused by their own bad
planning. But a careful study shows there still is time—at least until around 2015. It would
be more prudent for them to freeze the Rokkasho program and have an honest dialogue
with all stakeholders on methods to solve the storage problem, including the possibility of
both on- and off-site dry cask storage, if they want to continue to operate the nuclear
power plants without exacerbating the already enormous proliferation threat to
international society that they have created.

Decades after the original 1956 dream, the Framework envisions that commercial
FBRs will be introduced sometime around 2050, with reprocessing supplying plutonium
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for these reactors. But it is time for Japan to wake up and change course. Otherwise, the
plutonium dream could all too quickly become a proliferation nightmare.
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549/Add.1/9, November 14, 2006, <www.iaea.org/Publications/Documents/Infcircs/2006/infcirc549a
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